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T. 

~ 5xiol7atoms/cm3o58MT#ftL, 

«5v.#tt *£-T S ffi©««Mi2S#N ^ * ^;i/Slf 5mV/d 

ec^ft&£UVi;7i«P3^*;i/M^0inV/dec ^rttriR 

T. 

fflffiffitt jb * c tesart: ssbfi-r s^jrtc* 1 x 1 0 » 6 

— 5xlOl 7 atoms/cm 3 <£>3gST?¥ffiU 

SrST S ffirt* N 5 1 * 130 ± 45mV/dec ^F*3 
£ J; XS/ £ 7t it P 5^ +• * )VM T 1 00 ± 90mV/dec J&I.I*! i'lR 

iWEett»*cttttSt<k*8Jbs-r*^jB7c*3&«ixioifi 

~ 5xi0l7 a toms/cm3ro^T^U, ^o. ftgtffte 
£ST S ffl<0«tfPfflaa*N J- +■ 5mV/dec J^(^43 

J; / * t* P ir * -TSOmV/dec fit F*J CUK £ S ttli 

amy 4 h&®m±<n^ hmmt. 

IffffiSttP + K ttttft^t Sfttfi-r 4^«7C*** 1X1016 
~ 5xi0 17 atoms/cm 3 cDS^-e^L. H^tt 
£XT S fiiW*N 5" ^;i/MT30 ± 45mV/dec &J$/ 
^.tzitP^^^-)VmT 100±90mV/dec J^(^{CiRS§lfe^ 

h*MHJtttlMISsl::<fc 0 J&Jgl L fcSMfcK iSMEStt-H * 

JKWfl: b xf# e. ftfcMBMtjR t t«j& znzz.t zmm 



tME^attSSIII «r/X ?-->7L TfittI j&T * 
ZDg£. 

fi 1 5 £ <h C £ "3 mrSE?SttM 4> <o tfriE^STt* y * U 

izumim iigi, 

-700 *C©«aiEHTfffcn. 3B2ifc«3B3©»Sya 

afhi£a]fiT-5^®7t^^ I xiol6~5xiol 7 atoras/cm3 

IMifi*«Ng 1 r^;i®'Cl5inV/dec mrt*«fcOf/*fcttP 
5=" + T30mV/dec Rl*IiCiK$^^£«:^f1l!i£-r-5¥ 

1] fif*JS8 C&^T, SfjfESttg+SCtt^ 
SftSrHlfiT-S^STt^^ 1 xl0 16 ~5X10' 7 atODis/cra 3 

?i-^-;i/ST90±45mV/dec ^rtiJi^V'^/ittP ^ 
)IMT 100±90mV/dec &.[*UZW.&.2>Z.t&<lftWLt-?Z>¥ 

cw*« 1 2 ] it 1 nmm^m 4 *fctt»sRJS 7 * 

roft$«0.01~2 ttm-C»SC<tS:«r«i-r*¥»frS 
B. 

[w^js 1 3 j m^m. 1 «5i»*js 4 £fcttfli3R]s 7 * 

fcttlf*3S8i:*5^T. ftfraSeteS+cteC 1 . f. b 

r a» satfnfc-a*fcf4«»a*ro7c***i x 1015- 
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ixio20 a toms/cm3 <0«firr#£t"* 

mum 1 4 ] mm. i n^mim 4 *fctsa*jg 7 s 
tzummm s \z*5^t, mmfem^iztec 1 . f. b 

rawes 1 5 3 tmm 1 nmmm 4 ztzmmm & s 

ifcttfllJRiS 8 C*v»T. lWEfiSYtSttfiTS^MTC* 
tliFe. Co. Ni. Ru, Rh, Pd, Os. I 
r . Pt, Cu, Au*> fctt«R«JS 

[M^JS 1 6 ] ffijRJg 1 715»3RJS 4 8 I: 

*v>T. WiE*SStt^*JI!Hi«flB(ftCVDftCJ;»3fi!aSt 

MffittftttSSSBt ^ - ^ > ^ L Tgte « * J&fcT * 

fr -5 CI t (C i 0 SfTf ESttS * OUW5^«t£* S^y^ U 
#M CJIMMfcJBl S J&fc-T SlSi, 

n* itSflMUffifr-C * * C t *«r« t -T ©f^ 

&m ztm-r z> \z $> tz -o x , 

iSi, 



ttfflKOgKK * <t txiws rows tt&m? z> urn t . 

1 «B»¥ff ^ tf « * Ac ittmmshwmGk't vxmt&z 

[ff*S 1 9 ] m>m. 1 7 £fcte!if*g 1 8 fC&^T. 

[ftJfcS 2 0 ] 1 7 SActtfi^Jl 1 8 fC&^T, 

M^t^ttfi-T^^ilTC^iUTF e. Co. Ni. R 
u, Rh. Pd, Os, Ir. Pt. Cu, AuS'bl 

i Ac ©7t^ Aiffl v 5 e n-s ci £ &m 

[ff*3S 2 1 ] 1 7 ifc«fS2^Jl 1 8 Cfel^T, 

Any>^*£^if»H&fcj»*£HSi+(::HC 1 , H 
F, HBr. C 1 2 , CIF3. BCI3, NF3, F 

2 , Br 2 *-&tKk-&**^a«nfc— asfc««»a 

3S CO # X j&*Ss»l $ ft Ac t> CD T & § CI £ *flr m t -r * ¥ # 

[»*S 2 2 ] 1 7 SActtW^JS 1 8 iriS^T, 

^lcoa^mS«450 -700 rcD££fg[S-rfTt>ft. ^ 

2 ^Actiig 3 (DjnmuMwoo n$:M?Lz>Mm^.m-cff 

[0 0 0 1] 
[0 0 0 2] 

ftfc¥»#;»M <JS<*SSc5HR=FAgft) *MViT?iM 
h7>^X^ (TFT) «t5WA«l^nx^ 
S. *JKh5>^^fS I C^^^SHCDcfc^Aitt 
: F7 s A-f^Cj£<*ffl$ft, WldB«t*SR£iI<0;*-f -y 
7->ym=?t LTBB*)0%*«ftTVJ*. 

[0 0 0 3] ^JA«, jRiSiSICiV'Tav h u ^ 
^«»ClE5»J$ftfciB3l5fil«*«a'<rfC#J»-r*iffi*^' h U 

D-feyu-EK^^^'jiaKfei*) #c7)$,e,($^.*^.(Hi^ 

[0 0 0 4] ^(C43^T«. ffittB<hbT#llKa» 



(4) 
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e>&*i8fj£«i^ttiig**«»6>n4«sui8i»=tt. Mate 

[0 0 0 5] Pll:ffltta»WSMiL 
Ttt, *ffijSBAfc£&#P^-232059 ^$g, fRrHW- 
244103^«l;:IE*$tt&^a«4iflTfc*. co4«a 

7t* m\Z-y / T)V) ^?iJffl1-^Ct(Cj;D. 500 -60 

[0 0 0 6] L-frU ClW^TFT^ffl^TSgaH^ 
Sflljfc l/TfeSfc'S «5E* S n £tet£ fcT t 

tre&s. 

[0 0 0 7] 

- V >-OM5 ftfc M O S F E T C E »f Sttftg 

T-5 T F T Lfc < <=> & 

[0008] -eciT*Hjffl«TW^-r«.^ti, *^3t 

[0 0 0 9] 
•5. 

[0 0 10] ig B ^i#(c(ivUr3>®^co^ 

[0 0 11] *%B^«¥#i*S»*ll^-r^(c(i> cico 
[0 0 12] -t«fc»C*W«»T?BBw-r*f!W©fllJSi!c 



lit. iWEiBatta*l!lS^^-->^LTSl!tB* 
MTSIgi:. SWEStt»±Ky-1' btmm£l$Mt? 

zifyzv y^m^t^t.^zwitm'^mt.mw-i h 
\zmz>i& 3 <Dis\mm\z& d mammim^sb 

ttttadqssjfe^ LT«fi!t5naiisa«ifi«:t , »* ^ <t 

[0013] ^±©«fijtcei£^fcf^s^ft-c*satta3S 
K*®j£-r*£. si 3trs-r«^«w»K^#bn 

So El 3 ttiBatta*JI!t*i£^:UfcS«ft^T* 

o . ias«+~s«+iiimnt)Mr*iga«[ (vu-i 
[0014] hi i 3 ic^Tiii 

1ZT EM^MWM 1 4Tft-2>„ 
[0 0 15] HPS. *^BJ09^4S^MfiES^lr« 

^-cowgRiiia i 4 cs-r^cffl-tKSfcttftttisa 1 4 0 
•5. 

[0 0 16] Sfc. IH 1 4 C&t^T 1 4 0 2TrN^n§ 

* Ac «tttttea m± (mxm- *3S-risasti^-c » 
0, *sa«tiM 4 0 2©a6tx*^riRiA»6, 
Ktsa 1401 joraviKttB&^fr^r^^isafiJtfibfc 
diOTiffiT**. is&, *ffl«»*»c*^*iiaa*ai?- 

tttWf»5***v»Et)«-ttSfc«ttttlSara±©*#**& 

[0 0 17] Sfc. *^BJW¥»*S«tt, ADy>7T 

S$n, 5xi0l7 a toms/cm 3 ^±©SfiT^SUTV^ 
^•>^;V/0MxiO 16 ~ 5xi0 17 atoms/cm 3 (ff^Ktt 

[0 0 18] ^Jii. 7§3fc«tc«kOiEAL/fc (ScHWlc^ 
AIU^VO ASO^JHtc* (Cu. Aif) t>H«J'y*y 

[0 0 19] ifc. d©B$, -> u 3 >gf w?f^ss-&^ 

mumsk^t LT®.m-?z>mmzfc2> t^n sn*. 
[0020] ZLrofiitcLT^jsitsnfejgaiKtlf- 1402 



(5) 
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fc^m&mz&tifzwmizti&tmwztiz,. z\tut, 

[0 0 2 1] IPS. 0 1 4t;:i5HT 1 4 0 2T^£ftS 

ft^#J £LTil3i£?i:#x.e>ft-£>. 
[0 0 2 2] ifc, £©«&J^J!ftl*tt«$fc«K3W«Mt: 

[0023] sfc, c©anr»Mawoo "cssa* (ft 
SMictesoo -noot) tt^Wi^VifiSTfTtensfe 

❖Any >7t^ J; T^SSs $ ft^ . 
[0 0 2 4] toT*S8flfbli ^±<7)«{CLTf#e 

[0 0 2 5] r^^'JTtCtoTHMW^^t^^: 

*fc#a*fc v» d t . x*;u3=- w tc»S £ *7tfr- > -> ■* 
U 7 L v> £ <h £ <t m 5 ft -5 . 
[0 0 2 6] *56WJi±E©«k'5*:*fiRT»:*ISatta 
SfK**Jffl LTTFT KftS$ ft3¥¥#;g«©S14Jf 

[0 0 2 7] eU;©±3fc*S^©«to£K:^T. £CF 
[0 0 2 8] 

^Ufciigffitta^li*, &Blh^>^X^ (TFT) © 
SttJSi LT^lfflb^J^T. EI 1 (C^-roteT F T 

©tf$fccg © -HM#JT£ & . 

[0 0 2 9] fc*, ^ffiOTTtt^JIKgSmSll&ilfc 

■T-5.¥g: 1 i:UT^g§¥6-232059 ^^, 4$H¥6-244103 



[0030] £-r*a»*ffi i o 1 sr^sc-r 

i o 2^2oooAroj?$fcfitM-r-g>. awta*»ti 02© 

J5ia^££UTtt«flEjt*CVDJ£. 7"7X7CVDS- 

[0 0 3 1] »K#SH3*KS:i|lSSfl:-f5IK. 
Tittiia**-?* S^a<f§ 6 ft-5iB&tt:3i*Jtt©eate 

ft. ftk^lZ 5 x 10l"~ 2xi0l9atoms/cin3 ©g^-g-^ 
ft3£$?£l^. K#lc$$ftfc«*tt»©iBiMt*l|Sb 

fi-r-B&MTt*©^ * u >yffla©KK:S5fc«:tRi* 

[0 0 3 2] #HJC3£pfiJgi 1 0 3 S00 -1000 A 

( *HJ60iJTtt35O A) ©JS£K:«JE*tC VDftlCi;-? 
TJSJtfflt-r*. ^'XtLTtty7>^*'X B 1H4. Si 
2 H 6 , Si 3 H 8 *fflV*ft«&H. MfE^CVD 

[0 0 3 3] gift. IfilSil 1 0 3 (D^M^fkt L 
T. /7XvCVDft, X/t 7 ^^fV^ui:fenJ 

[0034] #ik%immmi o 3€^Lfcb, 

[0 0 3 5] S:*, ttfi{t£ffijfi-r*&JR7C*<tLT 
f J, Fe, Co, Ni, Ru, Rh, Pd, Os. I 
r , P t . Cu. Aui> 6>B ftfc— 

[0036] mz. mm<nms. &mi&ww2SLBtoM 

T-lOppm) ■V-yfr)V&$mLft-ytr)Vtimi& (^fzit 

xx y ^;^»«©«aE *wwr* c: \zmw-r 

SiWJTSS. (El 1 (A) ) 

[0 0 3 7] ly.iW^lr, 4$HI 3 ffi-232059 ^«. WBB 
¥6-244103 ^aiClB»3ftfcaflf©«f«tt. XS^tJ? 
*o. f»aw^:fflaTifftrja-c»*. era* 

[0 0 3 8] ^(C, ^F»tt*HSL , t'«w*3V»-a50 "C, 1 
^WgScOTK^ffiL^fi 1 ^^, 500 ~700 -C. 
!C^550 -600 r©iaST4~8 ^^©ttiffil (^ 1 

w^ms) ^^.TMiaiii 0 3co^aft*fT 
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s. cis Lxm^^mm. i o s^sns. (0 1 

(B) ) 

[0 0 3 9] fife, ®.<D/\uy>7im&'$tS&ffl%.1>T 

<Dmiimw<Dift&&zfi/&tt\z&\zmti l &&mm. i o 5 

[0040] f#e.tifc|g^ttS»M 1 0 5£/^ 
1 0 6*®*R-r*. 

[0 0 4 1] SI411 0 6*Mb/cb- ffittJfl 0 6 
±CSMfcJ£*BtT?&:3Y'f httftK 1 0 7 «00 ~1500 

ac «3oo A) ©jpatoiHBt-r*. y-r hm 

«» 1 0 7 ©fiRBWffiH, y5X7CVDft. iCVD 
[0 0 4 2] Sfc, Kffca*«©ftfcOt::3SYtg**l^ 

M^x^mt>t^\ 

[0043] wz. ^a-yyTtm^^nm^z^x 

u f y^m \z i §^Stc* <n ? y ? ij > 4/34* £f ij ffl i, 

T. SttJf 1 0 6 tp<D&m7zX m\Z-y>TM 
•?Z>Z\t$:%iHzm.itzh<DT'&Z>. (Ml (C) ) 
[0 0 4 4] Z(Dtfy?V>?(Drz&<Dm%!MmiZ, 

y p y * >i/ji tfio T+»&y-v * u 6 

[0 0 4 5] ^(Dfz®. Z.(DM%k®M<DWL&Mffl\200 
e C£@>L5fi£TfT^, £?£L<t300 -1000T: 

[0046] &fe, mm (02 ) 3*bb& 

f»K:*fLTifttok* (HC 1) 3). 5 C*H 

T, 950 "C, 30^©»]«yaaS;ff5. HC 12gg£±fH 
aaUSUt-fcTSt, £at££%fl*0l£&S(dKJ*<>:Hg 
AoEIia**^ C:t L£ 5 fc*6$? £ L < fcn. 

[0 0 4 7] *$ffi&\-VW\U>f>7iM&£tS<t 
^tLTHC 1 ^XSrfflVJS^JSSLfc^. -E-ftfiWCD 
^tl/T, HF, NF3 , HBr, CI2 , C1F 
3, BCI3, F2 , Br2 &<D/\utf>&'£tf<(t'&® 

ft <=> mtftifz-m £ ft izimmo h<r>&m^zz\iiftth 
sfc, -«jc/sDy>©7ic*{t«i*&tt^r««i 

[0 0 4 8] croisc*viT»a«-t)tSfc»astt)i6ftw 

^m^izmmLtz- y yjwAoy >te* (h d-m 

£X) o^ffltcfcoy^U >^£ft, JffSteroififcn 



■5. 

[0 0 4 9] H^T, H3{-^T<»«±l2ADy>7t3g 
CiSy-y * U >yfflS£frfctofc^^roj|6att£* 

I^irtSftszy^^ffligg^tTfes. croti^, 

0 3l;^T«(C 5xiO l7 atoms/cra 3 ^±ron y trJlfim 
tpKJSSLT^S. fife. ^1ffl#fcfett£^M^gS 

[0050] wz. ®4izxk-?enz$.&mommf3.mM 

^&Z>\uV>tt\Z&ZVy**)>#jtm$:fTl3.-o1t 

1 X10'7atoms/cm3 i^fiZ^XiSM^tlXi^ <L i 

[0 0 5 1] lot, SttB 1 0 6tfOr-yyjKirA' 
^X^ttlcf^Sr-^fi^SS (1X1016- 5xi0l"at 

TtMSftS. fife. TISCD 1 X10l6 a toms/cm3 

[0 0 5 2] fife. *^B^bO»^.Ttt^B B B-ftC0l*S 

i;(«I«i:ei&^Sft/iv^^^f,ft5. t^^> 
»«^$l&^Tbipco-r, ^Hj^fflS+icfetj'^^-j/y 

[0 0 5 3] y-^'J >^/lS$rfi : 75:c.7c«-a-. 

yjxMft 1X10'5~ ixio20 a toms/cm3 (Dm&xmft't 
*. »fttta*JRiSWBI<ldi)ttroWic:i«i«fiEC 

^T-5ffirRi***s. -eco^T^m 5 t^-r. E5tts 

1 M S tr =fc o T**Sfi««J \Z'$L-d Tftm L T F T <D 

[0 0 5 4] fife, -ytrMZfaghltvmizmjzZifziZ 
ttttCa <0*gft«[|^ tffLEli$ ftt««f L-. n y y ;i, 

y ^ U > !f<Dmzm.<t- y^ifto TPHK U , 

)vt<D&&&w<E>nftyvziy 
\z£<ft&-fz>imtt£Z>. 

[0 0 5 5] L7i^±IEXSWttt#ffl^.4 I (;fe^ 

¥»*sac«*<t»-&LT»ft:*i (sio x Ta$n^»K 
**««att*t bTtRtE-r**!*»a*jfi*i«:a t.n 

[0 0 5 6] Sfc, ^#L7 v c?Fm'&¥«?S1±M 1 0 6 
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«f \Z& SftSTKS^A n y >tEH (C i o TMiffiS n-5 
&^n$l&\ \Z <k o THISB* HLi5fflT, £U£ S t 
[0 0 5 7] f^T, SttJl 1 0 6tt/\ny>#fflMT 

[0 0 5 8] St, ±K»^asci OgttJf 1 o 6 t 
ir-i hmmmi 0 7<Z)#ffiTtt#^t£j&7^fTL,, ft 
100A©3*JKa«IMfcSnT 200A©»£ftatj&«J6*fifc£ 

n*. sp-fe. y-r HtfeWBti o 7«±jBtff«;cvDifcT 

[0 0 5 9] 3 £>[::, ±g£Any>#fflfUci3tt-5j]D!f8r 
flDMiSrfxft? Hi?, y-f h*fe(SIt 1 0 7 (DMK® 

[0 0 6 0] Sit, SttJf 1 0 6ttH7^Xyf>^ 

[0 0 6 1] SX±(DUiZLT, y-f M&ftlKl 0 7©^ 
(BSr&T) 52500 AGDJPSCX/ty^S 

^■^^-f Rihofc»^^*>5?*>Aa. 2mm% 

[0 0 6 2] fcfc, *HM^JT«yW H»K (y-f HE 
;K =E'J^f>**«V>4i:i:t)T*ft. St. 

s#-^Lfciiatta*i!!isy'r hfffitLTgfflix% 

[0 0 6 3] Hi (D) icS-r«(r7;i/5-^A 

;P5-^Alo;t^-> i o 8 ZMfcTz. fc&zwm 
flffiOft^hv^i' (HjS-tt-f) fit*© 

[0 0 6 4] fit, T.U'S-^AlgtfVt*— > 1 0 8 

fca* (^^-^^7-135318^-) ST. £ 

©Rg^fkOlgfCi^T. St?—>1 0 8roflJffii'«# 
JLKtKoHHMWfcBII 1 0 9/WB/fcS*iS. **JE^JT« 



^©waraeftjR 1 o 9 cdb£i?3). 7 ym<hr-s. 

[0 0 6 5] 0 2 (A) KiSf^KttOBMHMdK 1 
0 9£JlMLt<=>> EI^L-^^lxv'X h 
<. fit, S&©»^Yt£fT5 elicit), gHEfc 
R§®StfkJ«l 1 0£ffMlT3. tt$ftfilSR{tjlK 1 1 0 
©JftJPWSOO Atti. 

[0066] a_hoii^xy-f h«@l 1 1 

d^jBje-r*. *SBfc»«»fldK 1 1 Ott, f*(73Igtc* 
tsX^'-f hmffil 1 1 CD*M££SSLt0. kD-;^ 

[0 0 6 7] jfft&ftfi&SSMJJt l l 0SXML 

£t#CPRi?£tK A Ng^^SCJT 

P^*;UMroTFT£^MT£&^i£B (#D» -f 
*><Z>ftA£fT*tf&V». 

[0068] ccoisi^isvix, mm&^m^mQ 

SnfcV-^«« 1 12th'K 1 1 3 7^/&£ 

[0 0 6 9] »Ki'J>Ki5BKtSrE'&L&g 
Ht*#^T. £?L»K<0l»ffiBMt« 1 0 9£«£Wj(r[& 

^ufcacs*Pi'*>©-f^->ffiA*ff^5. cow 

DfcffiK-XfcTfe^Tfffcfctta. (B2 (B) ) 

[0070] -r-st, v-xtti 12, Fv^y&M 
114. ii siwsns. ^-Lxy-r hwsi 1 1 

ifiTwi l 6 TS$n§ WSEi^Mi:f 

[0 0 7 1] fc43, 3-r*)Vmfflm. \ 16tHH> 
fRlftl 1 3 £<nm\ZMW2nfz{SMgPfMWMl 1 5 
(J^tLDD h K-^KM' >flWD Moktmx 
ti. ^-^WBriaKW l l 6 i FW >*«l l 3 ico 

[0 0 7 2] St. f=-v*;W^fi!t«*gtl 1 6 
«■ S t fittttttS JiKtt S t tt^H w cKtt 
7iM®T«^ S ftt n * . »4 S t (iHK W CXtt fi« 

fi*HW C P B t v ^ fc^tt* *SS» b ^ 7 > K - 
Xffi«X*«Ci£Si*LXH5. 
[0 0 7 3] ±IHC0^FiS»E^'1'^>C0aAXSO 

a, u— tf-^e s t «#^3t s fctt£04t ©Haw ^fi 1 -5 

fx 5. ^©MlC±oX> a§fllH3i-><Z)7gt£ffc<i:. -f^ 
[0 0 7 4] St. **Yt4fl3S0O -350 -CW^Ig 
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« ixio21 a toms / cm3 JJTF. jff^L<li !X1015~ i 
xi0 21 atoms / cm 3 roigST7K**^a$tl^. 
[0 0 7 5] d-5 LT0 2 (B) lZjR-?VtWkW% Ztlfz 
6, ^tcJBflflfcfifcSJSI 1 1 7f$M?Z>. «f^*fe»Kl 1 7 

-5. (B2 (C) ) 
[0 0 7 6] ^r«tt»IBBtT»S#'J-1'5 

[0 0 7 7] JflHIftlMK 1 1 iziy*?? 

(Dm&L&frlt^ V-X1S 1 1 8tKH >fS 1 1 9 

0 2 (C) tSTTFT^tl). 
[0 0 7 8] 02 (C) KiS-rTFTfiRWrofcJa**) 

[0 0 7 9] i^T?. *§IM0JfC^oT#f^^;W 



6IC^T. HI 6 (A) liNft^HTFTfl^t 
(ld-Vg ,13 6 (B) teP^-f^MTFTCOm 

[0 0 8 0] i-jt, UBtOVGtty'f h«JBEiii, 

Ac. 6 0 1. 6 0 3T-^£ft£Id-Vg fflii&tt K U-f 
JEVD= 1 VC9B$<Z)*BM4£^U 6 0 2, 6 0 4T^S 
n-5Id-Vg flfi(SHI/'f >«JEVD= 5 VCDB£cD4$tt£ 
SLT^5. 6 0 5. 6 0 6tth'H >fffVD 

[0 0 8 1] Ttymm (0 6 (A) TtelV ^ 

T. 0 6 (B) TtJ-lV Ut±) <D\*l-t>mm doff) 

x 10-13 a UTFTSSroT. 0 6 

(A) , (B) Ttey<X<tEI^£nTLS-3T^&„ 
[0 0 8 2] CdT. 06 (A) . (B) iZxkZtl&n 

§5R&fr *>3M>ft. \Z «t S T F T tfM^M&Sftt 

•9. S2(iP5 Lj r^;UMTFTCD^#tt 
[0 0 8 3] 



NftjaSTrFTflUfeeS (SingleGate) 



SKA 


br_iruA] 
(VD=1 V) 
<VG-5V) 


kw_2&jAJ 
tVD- 5 V) 


t«H_1[pAl 
{VD-1 V) 
rvG— 6 V) 


tVD* 5Y) 

."YG— 1 vi 


kn/tofll 


ldVlDfl2 


(VD»f V) 


[imVAla:] 
WD-i VI 




IG_or(p*l 
<V0=1 V) 
lYO-5V> 


lG_»«!pA] 
(VD- 1 V) 
(VG— V> 


(VD- 1 V) 


(VD. 1 Y) 


Point 1 


106.07 


330.63 


0.66 


2.46 


8.19 


8.13 


-0.58 


65.00 


174.03 


31 1.34 


0.18 


-0.17 


Point 2 


110.65 


338.69 


0.71 


1.21 


8.19 


8.43 


-0.38 


75.40 


203.65 


326.07 


-0.03 


-0.33 


Point 3 


104.23 


351.93 


0.92 


6.98 


8.05 


7.66 


-0.54 


81.00 


169.32 


298.79 


0.08 


-0.28 


Point 4 


110.74 


342.70 


0.45 


1.92 


8.39 


8.25 


-0.58 


67.10 


188.86 


323.97 


0.09 


-0.34 


Point 5 


92.83 


291.00 


0.58 


1.45 


8.20 


8.30 


-0.44 


75.B0 


160.44 


281.53 


0.09 


-O.30 


Point 6 


111.50 


345.87 


0.28 


2.24 


8.60 


8.19 


-0.55 


89.60 


190.77 


328.03 


0.33 


-0.27 


Point 7 


98.77 


317.23 


0.83 


2.17 


8.08 


8.16 


-0.57 


B7.50 


160.91 


297.70 


0.34 


-0.33 


Points 


99.16 


315.82 


0.27 


0.86 


8.56 


8.56 


-0.56 


93.40 


1 55.67 


304.09 


0.11 


-0.31 


Point 9 


96.34 


315.41 


1.03 


1.62 


7.97 


6.2S 


-0.45 


67.50 


1 71 .22 


285.34 


0.03 


0.48 


Point 10 


100.39 


320.20 


0.92 


4.70 


8.04 


7.83 


-0.60 


81.10 


160.82 


304.09 


-0.14 


-0.03 


Point 1 1 


107.68 


337.04 


1.05 


3.85 


8.01 


7.94 


-0.56 


81.70 


178.37 


322.64 


0.08 


0.10 


Point 12 


130.49 


388.87 


0.40 


1.61 


8.51 


8.38 


-051 


82.50 


216.52 


396.51 


-0.11 


-0.48 


Point 1 3 


110.53 


332.17 


1.07 


1.14 


8.01 


8.46 


-0.41 


76.90 


19S.3S 


32aa9 


0.00 


-0.51 


Point 14 


123.34 


359.87 


1.30 


1.27 


7.98 


8.45 


-033 


83.90 


236.0B 


364.85 


0.54 


-0.58 


Point 15 


104.55 


312.87 


0.30 


1.22 


8.54 


8.41 


-032 


93.40 


185.05 


318J6 


-0.29 


-031 


Point 16 


97. 1B 


303.28 


0.77 


1.31 


8.10 


8.36 


-0.54 


69.70 


167.40 


283.96 


0.12 


038 


Point 17 


98.89 


299.66 


0.42 


2.0G 


8.37 


9.16 


-036 


72.00 


190.44 


286.92 


0.20 


-0.10 


Point 18 


102.90 


324.42 


0.73 


0.29 


8.15 


9.05 


-054 


93.50 


179.37 


298.65 


0.23 


-0.09 


Point 19 


96.0B 


307.26 


0.63 


2.74 


8.18 


8.05 


-055 


88.30 


163.20 


283.92 


0.61 


-038 


Point 2D 


115.54 


348.82 


1.10 


1.54 


8.02 


8.36 


-0-40 


77.60 


203.17 


355.26 


0.26 


-0.18 




105.89 


327.20 


0.72 


2.13 


8.21 


8.27 


-0.49 


33.15 


1 83.76 


315.03 


0.14 


-0.20 




9.54 


22.66 


0.31 


1.52 


0.21 


0.29 


0,09 


7.43 


20.97 


30.08 


0.22 


0.27 



[0 0 8 4] 



C»2] 
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PmmiFTm'EB^: (SingleGate) 





ten_i[uA| 


lor. 2{ilA] 


io«_tipAi 


lt*fL2[pA] 






vtr(V] 


S-vaiua 




IG_cr<pAI 






(VO- 1 v> 


(VD- 5 V) 


(VD-tY) 


(VD- 5 V) 


Icrvicrffi 




{VD- a V) 


Tmv/oec] 


(VD- 1 V) 


(VD- 1 V) 


[VD- l V} 


(VOv 1 V) 






(VG- 5 V> 


(VG-6V) 


(VG--1 V) 








(VD- 1 V) 


jV<3- 5 V) 


(mm) 


(VG- 5 V> 


(VG-- 6 Yl 


Point 1 


36.10 


76.69 


1.35 


35.05 


7.43 


6.34 


-1.52 


94.30 


155.19 


156.19 


-0.10 


0.11 


Point 2 


37.85 


75.50 


1.05 


20.46 


7.56 


6.57 


-1.62 


128.10 


161.10 


165.87 


-0.12 


-0.1 s 


Point 3 


35.49 


73.92 


1.59 


29.22 


7.35 


6.40 


-1.60 


77.69 


150.99 


155.24 


-0.04 


-0:25 


Point 4 


41.67 


92.14 


1.83 


23.75 


7.36 


6.59 


-1.25 


128.04 


150.61 


161.20 


0.13 


-0.32 


Point 5 


41.32 


69.49 


0.51 


14.83 


7.91 


6.78 


-135 


106.32 


153.62 


164.68 


-0.30 


-0.07 


Point 6 


33.65 


75.65 


0.82 


25.05 


7.65 


0.48 


-1.55 


83.4B 


148.27 


156.24 


-0.26 


-0.2D 


Point 7 


38.76 


80.06 


0.86 


21.28 


7.85 


6.58 


-1.51 


78.86 


154.67 


163.01 


-0.32 


-0.24 


Point 6 


39.07 


83.43 


0.66 


20.06 


7.77 


6.62 


-1.38 


98.47 


144.56 


15B.58 


-0.27 


0.03 


Point 9 


40.51 


89.73 


0.17 


20.48 


8.38 


6.64 


-1.36 


98.42 


144.56 


162.15 


-0.28 


-0.21 


Paint 1 0 


37.70 


77.90 


1.43 


21.16 


7.42 


6.57 


-1.46 


101 .49 


1 50.76 


156.57 


0.23 


-0.18 


Point 1 1 


41,84 


94.44 


0.43 


20.56 


7.99 


6,66 


■1.10 


70.93 


135.11 


159.53 


0.27 


'0.05 


Point 12 


40.99 


64.9a 


1.46 


16.60 


7.45 


6.71 


-1,48 


94.08 


160.53 


169.98 


-0.22 


-034 


Paint 13 


37.75 


78.87 


0.41 


11.83 


7.96 


6.82 


-1.49 


95.57 


153.43 


156.67 


0.17 


-0.14 


Point 14 


33.60 


79.13 


1.53 


19.09 


7.40 


6,62 


-1.51 


82,63 


162.44 


163.30 


0.17 


-039 


Point 1 S 


41.06 


85.83 


0.41 


16.88 


8.00 


6.71 


-1.47 


88.00 


164.59 


169.9B 


-0.14 


0.17 


Point 1 6 


37.33 


77.99 


1.37 


44.30 


7.44 


6.25 


-1.48 


96.32 


152.76 


156.14 


0.10 


-023 


Point 1 7 


38.81 


80.93 


1.32 


17.75 


7.47 


6.66 


AAA 


114.06 


160.39 


160.53 


-0.35 


0.26 


Point 18 


39.B7 


84.08 


1.54 


27.18 


7.41 


6.49 


-1.51 


73.32 


152.3B 


1 69.45 


0.09 


-0.12 


Point 19 


43.04 


91.36 


1.051 


20.92 


7.61 


6.64 


-1 .40 


95.09 


163.97 


174.55 


-0.26 


0.20 


Paint 20 


39.55 


B0.62 


0.67 


17.13 


7.77 


6.67 


-1 .53 


88.12 


166.97 


168.59 


-0.21 


0.04 




39.20 


82.63 


1.02 


22.1B 


7.65 


6.59 


-1 .45 


93.56 


154.25 


162.32 


-0.09 


*o.io 




2.07 


6.14 


0.49 


7.37 


0.28 


0.14 


0.12 


17.11 


8.00 


S.88 


0.21 


0.19 



[0 0 8 5] XI, S2fl43^T4f Cftgf^^H 
Ityxi/^ya^^i* (Sffi, S-value) ^60-100m 
V/dec <^WtciRSSS/hS<, &W)g. (juFE, ^tfU^ 
4) **150 -400cm 2 As t ^^vWzm^X±^ V^d it 

[0 0 8 6] dnSCOSI^^— ^«^C0TFTTttM 

[0 0 8 7] S&HEfK* *»W»CiSTFTtt*#«3 
m<t K» V > JL £ fimk D & J C cfc ^JPl^ftli® fC i 

oTSBBanTVi*. »lfcMJCttiS5*ft^-rSTFTtt 

££TFTte2?ftt>&<, S»Ti«Vi»JE«rtt*«"LT 

[0 0 8 8] Sfc, S2Ktt#*<hUT¥i9ffi43 
it«PWH3£ (a fit) fcK«TS. «Jpffl*tt¥^fii^ 

izfevfTzt, ?i^I$^i:± l o<D\H\z±fe(& 

8,3%, ± 2 a CD[*?tC95. 4%, ± 3 a £>F*JI39. 7 %7^A 

[0 0 8 9] ##9§*5tt, *HM#"'JC0TFTWttC0^ 
**iDIEaEJCfffflB-rSfc», 140fic7)TFTS:llS 

ft*. Sfit6Q5pi^ffi(d87. lmV/dec(n-ch) , 105. 6mV/dec 
(p-ch) T*!h l(n-ch) , 25. 3 (p-ch) T 

$.tz. &W)&<D¥-i%m&n. 8cm2As(n-ch) , 
151. lcm2/Vs(p-ch) T*0, S^{1^«43. 6 (n-ch) , 1 
2. 7 (p-ch) T£-3 7Co 
[0 0 9 0] EP^. *S!§BS:?iJffiLfcN^-v^;uaTF 



T f~3o^~03\ &sT IZtk T« ft T F T *RM4 £f# £ d <h 7)* 

(1) Sffi<2affiM5mV/deciy i |*3, Jf S L < til Om V/dec 

(2) Sffi7)flO±45mV/decjy k rt, Jf S L < «S0 ±30mV/d 
ecJ^rttCiR^^o 

(3) MFE^affi^SOcmZ/Vs^rt, 0 £ L < te45cm2/Vs 

[0 0 9 1] *^0J^?UfflLriP?^^^STF 

(1) SMOa{fi^0mV/dec^|*K £ b < te25mV/dec 

(2) Sffi*M00±90mV/decJ!^rt, £? £ U < fi 100 ±75 

(3) uFECOa{g^20cm2As^rt, £F£ U < til 5cm2/Vs 
[0 0 9 2] £i_tcrj«K:, *7?Si:i5TFTHS»T 

[0 0 9 3] Sfc, *^»JT^v->^;i/^rV bM&<D 
TFT <©^S4 XS^JtT) * SrEtt l/T V> 5 

[0 0 9 4] **Wtt?gttJiW3lSBttS:iB5«>*Cl 

«j& tir«i * d t * 5 o 

[0 0 9 5] C^JSWTWSn^iBftfllfitfKHTSftl 



(10) 



^¥10-135468 



&mmfc t m ©?? s tum $ ti&»a« <t © tua * 

[0 0 9 6] El 1 5 KjS-TSftfllififlctt. ^^13^1 
©ttafc*fr <h ttgfc * © t L fcm& OfT 

«La*ff5dt-e*ftHa*j«*iiisaitu,9oo ~noo 

[0 0 9 7] et±0«CLT®J*Lfc*5Stt3aJ6JRtt. 

[0 0 9 8] El 1 5 (CiJ^T, Jjgate 1501 HJ^Jgl'J 
fc&IM 5 0 2CJ:aTlitlfettitS;oTV^. S£ 
oT, ^RCBl 5KST«S«i£#£TFT©ett» 
£LT*WT-5£, ^FJSBJfcia^ 1 5 0 2ici-3T^-r 
3 x^K-HI^ t'J7 ©*£»] 

[0099] -??. 0 1 4\ZK-?mt£&ihffim.mz, m 
i 4 iz^rmz. 1402 *t**saE®^i!Jtt 

[oioo] fc*. *^Bj^e.^#f«*fctiettisa© 

[0 10 1] L^U&7^6#3£BJ;g£>«. tH^Sfc«S 

^a©raic^ i; o z> ^w&imx^ji^-wt-^s 
isa^fcittUfcsa*. »&ttA<auKM»c»s#Lfc 

[0 10 2] &L±<DMIZ, -&#H3;zrnttnmSk<£L 
[0 10 3] L/J&>Ufc*«£, *»W«:«t*iBatta*Jtt 

[0 10 4] ftC, 2(s:5S|8l;J;D#6n*«H**fcJ4tt 



[o 10 5] #8^gsro*twaTEU:mtf, *^bjic 

«t * isa&g3JK tisartSR k * + u 7 h- 7 -y y £ ft 0 

■5 -6 * ©JEdt L- £ ^ TJ&g L T V K . & jga ©ft 

[0106] cn»j 2 ] 4&mm\mmm nsift 

TFTTfcoTCMOSIHKS:^fi£-rs^JT^S. CM 
O S [H]5&fJ!?M#J 1 T^h LfcffcfcWiiWN^-v ^JUT 

[0 10 7] frmMWlZjoVZCMO S®&<Dft§&TM 

M O S @gfr£Jgfi£-r S^tett*H»J KfB^ Ac *> ©Tti 

[o 108] &-r$ffiMi \zak-rfm¥m\z®.r?T: , 5 
3?»«7 0 i±izm<mmm7 0 2£j&Mu ^©_htc 
*satt3*jBt (H»et) -eLT-en^/t^- 

x>^-r^Ci(CJ;DN5 1 ^^;!/MTFT©S14g7 0 
3iPft*MTFT«gtti7 0 4 ££Jgj£-f 
[0 10 9] gltf 7 0 3, 7 0 4£J&£Ufc€>y'f h 
,1ifeffl^7 0 5«l, $6fCAPy>7C*^tr#H 

HM^Jl tmCb(D£-?Z>. gtt!7 0 3. 

7 0 4 tt*D?ej ®^ B ^«jg* i: £ 0 . Aff^BJK £ #® 

[oiio] acy-f h«@©^s$«^-r^7 

;i,5xC7AM (H^-S-T) *^ML-. /^-x>^LT 
7^5-^Alffl/^->7 0 6, 7 0 75MT5 

W*->1&l$8t'hrt*-->iHz&m LfzUzSX 
X^«SLT*5<) . 

[0 111] ^LTEI? (A) OWUbft?.. 7 
JRz^Al»;^->7 0 6, 7 0 7$MLfe^, 

;^->7 0 6, 7 0 70ffll®C*7L«0»fflttYldK7 
0 8, 7 0 9 SJgfife-T*. *H^JT«^©^?LH©I» 
-Hm<tM7 0 8, 7 0 9OJBtffa.5 (imit^. 

[0 112] *M^J 1 t|5lS©^#Xfec.T^ 

?Br!*H£»IHt{ldK7 10,71 10JE&fc£fr5. 
fc'L, *HJfifi»JTttc:©JBtWd?oo Ai^S^fCliJS* 
£E€riaffiT-£>. Sfc, ^CDIgCi^W ht!7 1 
2. 7 13«t§. C3UTEI7 (B) ©JHftl£<i 

[0 113] 1217 (B) <DVtM1ffle>tl1ze>. VWl 

ufflXyf>yiSTIjy-l' K«ffi7 12, 7 13 
* ir^?LKttro»a»<kJR 7 0 8. 7 0 9 r7 £ 

froT, ^©ilT©^(cy-f S«5«K^SIfiFra. I«> 
^>^S»C#?LK«©Hia»<bK 7 0 8, 7 0 9 ^1^* 



(11) 
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-f3<hlE7 (C) OtttliftS. 
[0 114] Pft^STFTSIUltffil: 

MMtLT? cu» -f*>&K-tr>yr*. d©K 

flPjSWBOKeV , K-XS 0. 1- 5X10 13 
atoms/cm"* , £?Sb<(iO. 5~ 2 x 10l3atoms/cm2 atom 
s/cm 2 Tfrfc"5„ 

[0115] c©h*-tr>^xstttyswiiaa*E**iSi 
life*. P'f ^->*waiLfcy-f nawRSraiSLTS 

tti7 0 3'\i:fl"^iii^. 7 15. 7 1 

6T^n%mmzpi7t>timmznz>. (07 

(C) ) 

[0 l 1 6] iktC, El 7 (D) KjS'T.fc'pKfftfP'f # 

KeV <h{g.tf>l;:s£^U K-Xia l ~ lxlO'Satoms/ 
cm 2 , 0£L<\$2~~ 5xi0l4 a toms/cm2 z\<D 
XS©«*, i«iBacp-f *>*«?R»aSflfc«W7 l 
7,7 1 8WfK3n5. 

[0 117] 1217 (D) CgtlS^Tbfc^TN 
f t^;HT F Tfflfittl^tl.. IP*.. N?-v* 
;HTFTfflV-Xt«7 17. h*H>^«7 18, 

(£fc«LDDi9iS£) 7 19, 7 2 
0. ft^WS«7 2 lAWST*. 

[0 118] %.\Z, El 8 (A) l^-Tctpf^iJcDN^ 
t^STFT^I^l/yX hVX^ 7 2 2 
*. ^UT, El 8 (A) (^Ttt«(Cfc^TPM$:## 
-f-MRWtotUTB (#D» <:*>©£ A SrfrS. C 
© B -f * > © F - H > £f t> P -f * > © t [5] m { C 2 flE 

[0 119] l£S©B-f K-bf>^tt»jtlJE 
30KeV . H— XIS0. 1~ 5 x 10l4 a toms/cni2 , £?£b 
<tt 0. 5~ 2xi0l4 a toms/cm2 SSifS. CCOXStC 
£9723, 724 XxkZ n^^lC B -f ^>^*^D $ 
n*. (18 (A) ) 
[0 12 0] 2aEB©B-f:*>©K — K>^tt»J»«E 
5KeV , F-Xl^ 0. 1~ 1 X10'5atoms/cm2 , £?£L 
<« 2~ 5xio 14 atoms/cm 2 ggt-TS. Z.<DXm\z£ 

v ~mim.\z b -f ^->*^n $ nfeflua 725. 7 2 6** 

JBfifcStt*. (0 8 (B) ) 

[0 12 1] Ui.±coxSlcJ:0 P^v^STFTcoy 
-XfK* 7 2 5. H H* >^1^ 7 2 6. ffiilSPFiMfjffi 
tt <£fcttLDD««) 7 2 7, 7 2 8, ?-r*;W&rit 
ffifi£7 2 9 7WESTS. 

[0 12 2] ^(C, E!8 (B) IC^TI}1©*£7&, U 
hVTVy- 7 2 2£&i3Rfc#. »R±WCU— tf-3t 

[0 12 3] 3fcC Iiraifi«lt7 3 0 «M00A©ffai:: 
JSaRT*. «mifiWR7 3 OfiaMfc&*JK, «<ts<ta 



SIX. Sfl:a*«t. fllf«ffl^fftT%a<- # 

X7CVDS, iCVDft, Xtf>n- hft^fflV^n^ 

[0 12 4] "A\Z3>?? h*—)W»Bl8.&?ri<\ N5P 
tWSTFTfflV-Xf!7 3 1, PftWSTF 
TfflV-Xtl7 3 2 $Mtl>„ it, KK>ft@ 
7 3 3aNftWiTFTiPftWSTFTiT 

**rr t-r * ~ t x c u o s ^mmm. 2 n 

■5. (08 (C) ) 
[0 12 5] i^Ji©«f=EigS$r,«T. EI 8 (C) iZm^ 
«JiT^:SCMOS|BI»^jB-r*Cl<!:**T#-&. CiM 

M O S -f > A- ^ [Ug& £iS?'J C ^KiHSaS bTMLt 

[0 12 6] £C1TEI9 (A) iZ^R-f ±.mWMit. *H 
fl^Mo Tf^K LftCMO S 0» T*fifc 

£IM£U ^©Sgft0S&©tWttt££U 

[0 12 7] 0 9 (A) CSt l J>^->I/-i' 

£*JSJtt-&CMOSlHlS»©y-f h««i(B«». 6 /imt 

[0 12 8] SAc. El 9 (B) (Ctt#^-<hbT->7 HI/ 
> J 7;:$'[H]g&©25 : X2:*t\ El 9 (B) {^-r->7KI/v 

£D-OT$)D, S*^«©T Fl/X^t^Dy-y i7 

yX^@»iifl(«i;»Hz~S(+MHzggffl^ 

[0129] cd-eEi9 (a) fz^-ru >y^-->u— ^ 

0KO*|g«»[»SM^fc«*S:BI 1 0 C^T. M&t 
9. 19. 5 1ffi (&) ©CMOS@»*gaftUfc'J> 
^•>^^TfrV^. *«*ffit5i!ig«K*©H«** 

^is. El l otr^T^^^— ^rass. 
[0 13 0] EJlOlci^i, ^Jx.««©«JE5 V. 9 
S«U >^*->L---^«402 MHzffl»SSt*III 

5SIB#e>tt9&©U>y*xU-$'£/H^T. ^7<%S 
«Kffc454. 37 MH z (*M«JE3. 3 V) , 539.51 MHz 

1 1 c^-r. 

[0131] ^nsra^iisejfEwfPsiiST^aLfc'j 

>7*yU--5'\Zl£'<X2 0fefr\,>m<'¥mi$:&TZ>Z\ 
fcTWi:§[t~S§MH z ©^SMK^^^abT 



(12) 
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[0 13 2] K±©«K. *%BJ^i]fflLfcCMOS[5I 
[0 13 3] 5P^;UftrtO. 6 umtfa&Tm 

m<t $ nt v » s f w fcjs] t> e t, *h»j it ^ b ;t# &® 

» T ftJSftSW f - 1> m x- r> % H v >WJE1314 £ * L T v * 
^ ^ <h *3§BJ i:il>TFT^ft * Jl^JI E 

[0 13 4] [#58E©«fiJW*5¥**ft*«i*] fgffl&J 
5891 \Z$tr3 TfPtt 1/feTFT (iffitf) TS U ( AiSWl 

e> tt^BJ \Z «t -5 T F T rt*H<& d tlii: if IC 
[0 13 5] *»t£>te, *^l:j;5TFTOiff 

[0 13 6] MfiUCH glW#l:HW>^ 
*>51&0«S££B^K:J:9®Ji£SftS*IF-£ffli*.. K 

V* xje*«h < ft-? tzim < h w ym^mmm^ 

[0 13 7] ^±£2; *%BJ(3<t-S*iffitta 

(1) **V7ifflm?2> (*rV7\z£-DT) HKW 

(2) Jr^VTn&WlZWfal-fZXlt^r^VJifa (V 

[0138] «E^x, ±fE2aco«^^«fc-r, »m-r 

[0 13 9] Et±©«J*ta, #4>©i*M*X;tTT?tt* 



[0 14 0] -t©tt£. *&m&z>V3M : f- 

[0 14 1] L*miMftEw<£ 

t. ^>^x)v-mmzftoMm<n&<t&£.zs-y-7'z u 

[0142] ^ciT*^*e.fa*^©«gaiai^ro2* 
^(cttsuT. ?^^;w**t>. oi~2 umms.<Dm^r 

^;i/TFTiri5^T«. ft^«f«l:*fLTAI) 

[0 14 3] Cl©8{^:*fi£fiSttB*BI 1 2i^t"«^ 
SSttSiitMTtSi^^ns. 121 1 2 

(A) IdiSHT. 12 0 1 1 2 0 2IJK 

U-T >ffi^, 1 2 0 3 (i^-r ^;i^&MfST& *3 , 
*)V&jim®. 1 2 0 3 ®«f »C«Aa«t-T»fi«l«« 1 2 

o 4?wiM£ti£o sac. 2 0 3 

^Fffi*)M«tl 2 0 4^rc>M®l 2 0 511 ^HW 

[0 14 4] Z\Z.-T:m 1 2 (A) lc^-r*ifili. 121 1 4 

T$>-&. EP-£, 014O14O2 TS$n^.^Sfe#(i 
El 1 2 (A) ©^tt«H«W 1 2 0 4 fcfflS b. B14C 
«-tt*fctttttt*Sa 1401HH12 (A) C + t'J7 
^ft-T^M^l 2 0 Sfrffl^T^COT^-S. 
[0 14 5] fol. 5P^*;WMffi«l 2 0 3F^^E 

»$nfe^#j^i 2 o 4tt^-v*;wgj*ffi«rtic^ 

[0 14 6] Sfc. El 1 2 (A) £A-A' T^KffLfc 
WM0&SI 1 2 (B) IC^T. 1 2 0 6 \mm^M^ 
ifc. HI 2 (A) SB-B" -CWm 

Lfzvmmzm 1 2 (o ^^r. 

[0 1 4 7] El 1 2 (C) (r*3^Tvpi : nli^FM 

2 0 4ffl(ISiL, wuli*t'J7^1t 
S^OS^I". cCTn, m«^-v^;H^^«l 
2 0 3rtH*3ViT, wpi, n^n#BK»?F«#|ffitSroi|iT 

[0 14 8] tot, *^HJ1CJ;-5TFTC05I^CD«|?- 
Da (wpa, m€r 1 ~m*TttlAiti^fii) SftAL/SXTte 
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CO 1 4 9] 

yFE= 1/ Cox (Aid/ A V g) ■ 1/Vd-L/W 
dZLTCoxte^-f hK-fUH^g. Aid, AVgti-en 
^fl K >*SS I d iy-f MtJE V g O^ftS. V d 

[0 1 5 0] L^Lft^b. IKKiMfc^r^MlVtJa* 

»tv><&. BP*., H^«SSi^J;Ofe/h$v^^#e.ti 
[0 15 1] 5F«»««*0 1 2 (A) Kjft-rflS 

CO 1 5 2] (AtFE) tt¥»«K dCTtSSli 

CO 1 5 3] 

BBci] 

-1 

/i= (1/ yLfl+1/ /Ui) 

Co i 5 4] ;:co»iT*sn-5St«, 

lattice 4) ©jffiR*±tPF»fi««a©*»* 

SWc^^I^y i ( jttiiipurity © 

CO 1 5 5] 

GR23 

-5/2 -3/2 

JUI « (m*) T 

[0 15 6] 
CSSC3] 

-1/2 -1 3/2 

//i « (m*) NiT 

[0 15 7] Z.fl<b<D^\Z^t. ^^*)WI$M®£ 

e. h 1 2 c^-r»j*©»&. ««fl<]K^F«*««*» 

[0 15 8] IP*,, liW<il:ia«3i:iv>T'ft>ftl, 
fc^tt*OWEN i £ IS 0 fc < 0 fCi£o*tt* d i 

* d i#n?i**gfi(;:£T^M%£M4>£-t±* d i £;& 



l^TVK i:«6SI$n*. 
[0 15 9] £fz, mi 2 (A) fC&^T^tt^igl 

2 o 4^^^juyji^tww-f?tu^mi,zsim^nT 

* i #-gc L Clffl «j T -5 . 
[0 16 0] 3.««*EBiLfc«-&, 5F*fi»««l 2 

0 4« r^cD^as#j iits^-jtw^ns 

[0 16 1] £&. et±©«S:«JS)ttT-5CfC. 

? i £E c-r c t niuiT * * <t v> a «m ic*^? < ^m-r 

[0 16 2] 3=fc. ffiizfcOjSK: >#J£2.JB©J£^ 
D SrWftiJ-r^ Z. iTA° ^^U-SASB&lfc-r S ~ i?&* 

[o 16 3] -y-^i/y ->3;uK#ttwrsi±a. 
[0164] 012 (a) •vak-rm&.tLizjftiz, m& 

iZm<D&®Z&m£M%lzfo\:&Z.£rf-^1l£-T?telt-fT" 

to. < Tts <t#A 6ns. :;t, 

[0 16 5] 
DR4] 

S=ln10*kT/q [1+(Cd+Cit)/Cox] 

[0 16 6] ^c4(rfcViT. kti#;u^v>^Sc, Tti 
m-tiMS., q«*^*. Cd tt^^S^*. Cit^ffi 

acit*o ^Bitg^iSDifi-^tt-scii-r. ca =cn = 

OiSSISttI, EP-5S{il^fi0mV/decade 

[0167] tfc'L, ^c4ic^$n-5iS:(is#**tB-r 

(;60mV/decade OT©S!l^<ii^# 6ft£ d it)**. 
[0 16 8] i^5T, *»W^6itaians*Hlfi!ET 



(14) 



£Kg-f 3 £ t (C *-5 ^ <=> T$> s. 

[0 16 9] ^oT. X^.;^— KgSrJgfit-r-Si^^ 
[0 17 0] g=jfc, =Ftt*««£P£fcttB^*>Tfll 

[0171] i^±co«(c. *mmz*wMW-cm^Tz> 

££a*T*3<t:BiSI;*ft4. 

[0 17 2] 3 ] #*»JTtt#I»l 1 L 

[0 17 3] *||»JJ^Tl?S£5t»J 1 itt^fc 

[0174] sfc, 700 ■c&je^.«aij»jaiatj;oTis 

[0175] [*»J 4 ] #*»JT(33lM#l 1 K jR L 

ttmtcmti-iSKDxmm^-t. *tm\z\tmmm 1 

K*SHT, y-f hifc£»8l 1 0 7 &fjm-?Z,TM&mM 
[0 17 6] Cl©«f»fiJt$nfcfRWftJBt»C»UT, 

^^©Kfftt»jiwffljia)*#*w*-r*ct-Troo 

-1500 A (ftS^ClteSOO -1000 A) ro$efflTB^T^ 

•5. 

[0 17 7] JR»{kBt©*-cy-f hifei»M**^-r«»<i: 
[0 17 8] £&. ±IEXST?^fiJlSftfcSRBMklRW± 



[0 17 9] ±8ElS*^JR5t* (#C-7ir 

[oi8o] [n»i 5 ] ^m&mt. #.&w&fom 

l/t^SLfeTFT$:DRAM Dynamic RondomAccess 
Memory) 43j;tXSRAM (Static Rondom Access Memo 

ry ) izfamistzmiz-D^Tm.w?z>. mwiz&m 1 6 

[0 18 1] DRAM(Jieifr-5Wlg^*WiLTzi> 
y ! >-9-\zmZ.2>M3:<DX : £iJT'&2>. a ^-(Dffi 

mtLx<Dm.^<DihLxtnt, ziy^y^-izmmzmm 

2tLfzTFT\Z£-DTfflffl-£n%. DRAMCliC^ 
; EU-tr^*IS^T-5TFTin>T ; >-tJ-«[Hli^^I2 l 6 
(A) tC^To 

[0 18 2] 7-K»1601 \Z£.iX J f'1 bfg^£# 
Abtl&i, 1 6 0 3T^3n^TFTHIIttl(i:S: 
3. KM 1 6 0 2»f,a>f>+)- 1 6 

HPS. donVT^-tfCSWSftfcfcffiSTFTK: 

[0 18 3] D R AMCD4*f®(J li@©^ U £*IJ5£T-2> 

[0 18 4] Sfc. TFTJflHTDRAMtJ^M 
4. 

[0 18 5] SlMXftbTSfKa^ufc 
SRAM0M16 (B) (r^-T. ^C*5. 
: Ftra*©«tE*TFT-r , «»'r*SRAM«ifi*t« 

[0 18 6] SRAM\ty*JyZfyUyZf&<DM.&fem 

N-OF FSIiHliOF F - ON« 2S£ttlC^L 
T2jl««« (OifcBl) $:IE«-r^^«T*S„ « 

[0 18 7] 1 6 0 5T^Sn-5««y— KiSTfeO. 
1 6 0 6 ttbf y hiRT ^^>o 1 6 0 7 ttSJatftT«fiJE3 

1 6 o 8-r*^ti-5«t-5^2*a© 

h'7i'/U7>-^i 1 6 0 9T?S$n*«J;'5^:2ia 



(15) 
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[0 18 8] &.±<D£.5t£mi&-FttZSRAM<D<&m. 

[0189] CUM^J 6 ] *^M^']Ttt. 1 CO¥ 

##:gg:fe iO^HM^J 2 CD C M O S l»TR-S 
#± I3f 3 V h U £ 7. ®g& t D 5? -/ ? i SrmSWt b 

[0 19 0] D5?»/^[lS»tti, «JZ2iaRit5i»-f 

«OTFTSfV55ii TH— «tS± K£T £— fltftT 

[0 19 1] 3>hD-;HHlS»ttt^P-fe«^-y-E 
8S. ^t'JUK, >7Uy?5Z&mi&. A/D (D/A) 

n > a- * n&# co«^£^s« * bsj-t * 
Twmim&z^tsb aits. #j§#. ^yims&cite 

^IM#J5. eTSbfcSRAMI^DRAMIi!^ 
S*l&. 

[0 19 2] ^raJ:5^:#l^{3*BJ$ffl*T^T«.^BJ 

-r -stttg s^r-r* t f t t & -s. t d s? v z M^m^t 
[0193] mutm 7 ) ^mmm-citmMm i t&fc 

[0 19 4] ST. SI^J 1 <t|WI«coXS^«T0 1 
(D) KjK-tt*«£#*. 12 1 (D) fc*-«*j|&£f#fc 

fflS&frU, iOOOA<0JPa<0*«fc»ffi»^«»*. 

d©tt<S£ia 1 7 (A) K^T. 
[0 1 9 5] Si 7 (A) l:*HT. 1 0 lteS^S 
S. 1 0 2 ttTJttfflt, 1 0 6 teSttJf , 1 0 7 ttftlcy 
•1* I-«aWI)ltUTt!ttE-r*JR»<t)DlTf»S. Sfe, 1 7 

a. 1702 ray^r bma noi £is§a&-ftb-rf#b 

[0 19 6] Cl©l#/gTg*ttJf 1 0 6fc*fUT- 

^tttt^tt^Ta^M^^WftA^ft?. b 
T. uO'f*>ftXlSK:J;D'RW*iS«l 7 0 3, 1 

7 0 4^'M^n§. 

[0 19 7] 3F««'f *>WffiA*<»lTbfc6.. *ft3 
II1 7 0 540.5-1 /zm©J3;*K:fi»KTS. 



[0198] zoLxmn (b) ©i*aga«f3e>n-5. 

017 (B) Ott!lfeW»5ftfc5. &K:Sfb£*ffl|l 7 

0 S^Xyf/t'^Sl^Ox^f/yLT. y-r b* 

a i 7 o i <ntii&\z<D&mt. z\o LTaisnfcSMta 
*j8t«-tM k^*-^ 1 7 o 6 i LTtME-r-s. 
[0199] c©^. fSfc&fljjt i o 7«y-r h*a**v 

X?ifi:t3fclS«Et^!WBSS5nTa 1 7 (C) ic^T 

[0 2 0 0] 1117 (C) Kl3S-n*JHTBZPFM*|-f :* 

A© K-XSJ; 9 bTiK. d©-r:t>ftA© 

US. 1 7 0 6 ©ITB^® 1 7 0 7, 1 

7 o ^->aA7jw=cfcn^ncoT. ^FM%-r^-> 

<0*&K:gfc«fcV». b^b. BtiiLfc««l 7 0 9. 

1 7 1 0(i$6(ciS5gSro^FM#i'i'*>* ? ffiA$n^c 

[0 2 0 1] &,.t<Dm\Z 2Slffl^*>tA4«T, V 
1 7 0 9. FH >Mfi£ 1710 i5<fctf V — * 

/ b* v< >ms.*. v t>TW*«s«fi^®«s^*e*«i 

« (LDDft) 1 7 0 7. 1 7 0 8«$tl§. S 
£W MSI 7 0 l(DB.Tlt7>\ t --7feMm.T& 
0. ^^;wgfiJtffi«i 7 i lifc*. 

[0 2 0 2] K±roig§:STB 17 (C) <Dftmtt*& 

etifce. 300 AojsswH^L^n^^jR^fiaR 

a. -f-LT, 5P^>ffi££R££b7yi. 7>/7r-]^ 
C «fc £f?fc -5Ci; TV-XflE 1 7 0 9. b* 

u^>^mi 7 1 owscssc^^-xu-tM h 1 7 1 

2 . 17 13 (EI 1 7 (D) ) 

[0 2 0 3] 75:43, ±KX@«^^>McD^'9(C^> 

[0204] 5*cc. mmmmm nut bx^ts* 

$145000 A ©JP^OKJSIb, V-Xffil7 15, Fl/ 
•f>tffil7 16*M1"5. ^OLT0 17 (D) (' 
^-tmm.<D TFT *^fi!ft a . 

[0205] ^mM&rt-Tx-rmm.?) T F T te, V -X/ 

K U-f >«a^^>->U ^h'17 12, 17 13 4 

5-yi7 3i>^^ h45I^Xg-a. 
[0 2 0 6] CI^M^J 8 ) *H»JTI±HM^J 1 ifctt 

*Msw7tn*:a«ifi©TFT*fp»-ra«"j*s-r. w 

B^IC«H 1 8 4fflV^o 

[0207] st. h»j i tmmiDji^mxm 1 
(d) tc*Ttt^4f#a. fcTcb. #38i0y-my-r h 

ttaoM^l- i b T#«tt b /cS^ttS^M 4ffl v » 

S^tfTS. H©ttH6*Hl8 (A) ic^To 

[0 2 0 8] El 1 8 (A) (C*5V^T. 1 0 1 ttSJS* 
fi, 102 «Ti«. 1 0 6 1 0 7 
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o i\zmM,&mmm wj->u=i>m) -his.*?* bm 
[0 2 0 9] z.cDixm-zm'&m i o 6i:»lt- 

X. u«-f ^>ttAIil:i0^tt*J«l« 1 8 0 2, 1 
8 0 3«3^. (0 18 (B) ) 
[0 2 10] *#fi*K *>OfiA«R7l/fe6. 5I»J 
7 A7i?S«;f K"?*-;H 8 

0 4 fcjgJSjft*. 

[0 2 11] LX. +}-f Ktf*- ;H 8 0 4^Ml 
*:<=>, 3tPF*WH*>©&A£fT&'5. £U:<B2«© 
-ftyftA&iT, V-^1 8 0 7, h'H>«« 

1 8 0 8, ©JS^FM^it (LDDM) 1 8 0 5. 

1 8 0 6, ^-^W&fifcfliWl 8 0 9imi$&tlZ>. 
[0 2 12] et±©lS*ISTHl 8 (C) cott*lM# 

6ftfc|=>, 500 Aroj?$CD0^L,^V^>^7,5 : ->M$: 

m\z£&i)mwm*ftteoz.tx'>f^ vnmi 8 o 1, 

V— XfWt 1 8 0 7. H >ffi® 1 8 0 8. COSMIC 
3'>^Xf>-> l Jf'r h* 1 8 1 0~ 1 8 1 2&Wfc? 
3. (018 (D) ) 

[0 2 13] ^iC. JBIKIMUMK 1 8 1 3 t LT&{£&m 
M£4000AcDJPSK:/&S||U V-X«&1 8 14, KU" 
-f>fSl8 1 5^MTS. ;i'jLX0 18 (D) fC 
jS-TPifiOT F TiffitiCtZ. 

[0 2 14] *HJS^JT^-r«iScOTFTtt, y>f 

H 1 8 1 0~ 1 8 1 2 ^LTSitJttiLtli^tli 
[0215] 0£ffl£0)J 9 ] ^MflJTtofcfcSHIi &5pJffl L 

[0216] ^wzmmbtzmm&mwiDfcm 

-T, *-^-t*y— ->a >, 7a 3 > (7D>h 

0 1 9£fflUTfT-5,, 
[0 2 1 7] 0 1 9 (A) ttTV^3^^T^i9, *&2 
00 1, ^^7^2 0 0 2, SSSB 2 0 0 3, j£f£X 
-f •V7=-2 0 0 4T«^n^ ^£12 0 0 3(it*3. 

[0 2 18] 0 19 (B) F"7^>hf-f X/l/ 

-fX&0. *1*2 10 1. S^SS2 10 2. A>KSB 

2 1 0 3 Testis. t^S12 1 0 2Htt«EM/ha 



[0 2 19] 019 (C) «^-±h'y-->3 
D . 2 2 0 1. t/^gl 2 2 0 2. Mfl^-f -y ^ 2 

2 0 3, T>5 U 7"2 2 0 4 X#fj5jc£ta£o S^S12 2 

[o 2 2 o] 0 1 9 (d) \-mmmm»&mm &ni& 

«"JT»a88»*SS) X&0, *ft2 3 0 1, #J»ffi2j«S2 

3 0 2, gpAflSK 2 3 0 3, «^Sg 2 3 0 4. 
^>2 3 0 5. 7>xi-2 3 0 SXMJni). S^ 
Sfi2 3 0 3('*fbX«. WJftWi'TVmiSchLXi'jiii 

* $ n* ci i d^jg $ni>. 

[0 2 2 1] 0 1 9 (E) tttfx^^X&O. 
2 4 0 1, A^mm 2 4 0 2. JgBggR 2 4 0 3. 
-fyf 24 0 4. ^-^^^'-2 4 0 5X^5^1 
*. SSSI2 4 0 2 lriRLa$nfc«j»iii«[«SEBBffl 
2 4 0 3 £®LXU7;i/^ A IC^C £7^X^309 

x. ^m^\-mm^t^<bnmse^^tf^. 

[0 2 2 2] 0 19 (D) \t7Uy h/nyij -> 3 > 
T$0, *&2 5 0 1, >tM2 5 0 2, S^TMS^S® 
2 5 0 3, (tf-AX^U y^— ^H^^*^ 

tn§) 2 5 0 4, Xi7'J->2 5 0 5XM5^. 
Xi7'J->250 5tt#»^*fSSfc£©:7V-tf>'7 : - 
-->3>tcfiJffl5n*AiiIMX^U->X^-g.cox, a 
^gf 2 5 0 3itM^M^.S.^W:^tl^. 

[0 2 2 3] ICS Lfcf ^^gf^ 

x*«. 

[0 2 2 4] ^afCTFTIitHJC^iClS 

<=>f. #JA#S RAM^DRAMiV^fc^X^ISItl 

[0 2 2 5] 

KioM] *Bj*ffi#x^^-r§»0jicin«. 

iy'jn >±l:MLfcMOS F E T tCEitrf -2>i«5VM4 
HE*^TUfcTFTSr*S-r*C:«!:**Tf#S. 
BJ«TFTX*/&L/t'J >^xlx-^« : S^K)TFT 

x«/&$*afcu >y^t-->i/-^irH:^x2 omcDmmm 

[0 2 2 6] 5 61:, 'CD^fiiSV^ttSr^LXVi-StC 

[0 2 2 7] &±©«frTFT£ffl^X«/££tt£il*t 
fttlI^**5ye^SB('jifflt-«.diX. 
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